INTRODUCTION
Musculoskeletal disorders (MSDs) are among key factors for sick leave, which is common around the world [1] . An Iranian local authority classified MSDs as the most prevalent disease among Iranian workers; MSDs are considered as a leading factor in disabilities and absenteeism, reduced production and increased costs. Although they are considered to be a serious risk factor, reliable statistics on MSD prevalence are not available [2] .
Absence due to illness occurs in various degrees in industry, services and other sectors. According to some statistics in industry, sick leave due to illness constitutes two thirds of total sick leave [3] . Occupational diseases and injuries, which lead to a high rate of sick leave in workplaces, have been increasing. Prevalence rates are diverse in industries, and they are higher among workers in large companies than in small ones [3] .
Relations between sick leave and MSDs have been studied and documented in the literature. Hartman, Oude Vrielink, Huirne, et al. showed that MSDs were the major reason for a significant part of sickness absences [4] . Seferlis, Németh, Carlsson, et al. showed that sick leave episodes related to MSDs were fourfold more frequent in workers that suffered from chronic low back pain [5] . Some of the risk factors mentioned in other studies include hard physical work [6, 7] ; force exertion [6] ; personal factors (age, smoking and obesity) [8, 12, 13, 14] ; marital status [9] and low job satisfaction [10, 11] .
In industrially developing countries, like Iran, the problem of work-related MSDs is extremely serious and the socioeconomic conditions are worse than in developed countries. Also, studies reflecting the situation are sparse there, so this publication seeks to fill this research gap.
The investigated car company with 18 000 workers is one of the largest car companies in Iran. According to the statistics of the company, 7279 working days were lost due to MSDs in 2010. With regard to the economic importance of this issue and since there have been no studies of the relationship between MSDs and sick leave in this company, this comprehensive study was conducted at the assembly plant with the following objectives: (a) to evaluate physical and individual risk factors in assembly workers and (b) to search for relations between these risk factors and MSDrelated sick leave.
METHODS
This cross-sectional study was conducted at an assembly plant where all operational jobs were held by male workers. In total, 234 workers were randomly selected from a group who had MSDrelated sick leave in the past year.
Information of Workers' Sick Leave
The first step of the study consisted in collecting information on MSD-related sick leave in the past year. In addition, information on the duration of sick leave was acquired, based on workers' records.
Personal and Ergonomics Data
All tasks were analysed during workers' activity. That information was used to design a checklist as a data collection instrument for physical ergonomics risk factors. Personal information was obtained through interviews with workers. The information included age, job tenure in the present job, education, job satisfaction, marital status, cigarette smoking, stature and weight. A checklist was used to assess physical ergonomics risk factors: posture (feet, lumbar spine, arms and shoulders, neck and wrists); lifting, pushing and pulling; grip; handarm vibration; manual material handling and repetitive work. This checklist was completed on the basis of observation of workers' activity.
Data analysis and Statistical Procedures
Statistical analyses were performed with SPSS version 16 and R version 2.13.1 software 1 χ 2 ,
Mann-Whitney and Kruskal-Wallis tests were used to assess the association between risk factors (physical and personal) and MSD-related sick leave. A logistic regression analysis was performed for combined effects leading to MSDrelated sick leave. Among the significant factors associated with sick leave, low back pain was its major cause ( Table 2 ). The mean (SD), minimum and maximum of the sick leave it caused was 5.4 (6.1), 1 and 45 days, respectively. Knee and upper extremity pain were the other major causes. Table 3 illustrates the association between body posture and sick leave. There was no significant relationship between sick leave and legs/feet, low back, arms and shoulders, neck and hands/wrists.
No significant association was detected between sick leave and force exertion, manual material handling, repetitive work, posture, grip, hand-arm vibration, lifting, and pushing and pulling (Table 4 ). In contrast, cigarette smoking and age Table 1 summarizes demographic characteristics of the subjects. Their mean (SD) age was 31.5 (3.6) years, 54.3% were under 30. Regarding education, secondary education was most frequent among the workers (91.5%). The body mass index (BMI) of 55.6% of the workers was 20-25 (normal category). Married people accounted for 85.5% of the subjects. Low job satisfaction was reported by 90% of the workers with over 10 years of experience. The mean (SD) and maximum sick leave were 7.5 (9.5) and 53 days, respectively. Most workers had under 3 days of sick leave in the past year ( Figure 1 ). Notes. a = mean and standard deviation of days of sick leave; N/A = not applicable. showed a significant relationship with sick leave (Table 5) .
RESULTS
Results of regression for the effects of physical and personal factors on sick leave showed that cigarette smoking was significantly associated with sick leave (Table 6 ). The analysis showed that the ratio of sick leave for nonsmokers was lower than for smokers and it was lower among workers over 30 in comparison to workers under 30.
The ratio of sick leave taken by various workers compared to reference workers (lumbar deviation <20°) was analysed through logistic regression. According to this model, the chance of getting sick leave for workers with lumbar deviation 20°-60° was higher than for reference workers. The chance of getting sick leave for workers with lumbar deviation >60° was also higher than for reference workers. Similarly, this chance among workers with bent posture was greater than for reference workers. Among workers with repetitive work, the chance was greater than among workers with no repetitive work, while among workers with repetitive work and force exertion, it was higher than among workers with none of these factors. Also, in the regression model, the reference group included workers with BMI ≤ 20. Notes. a = mean and standard deviation of days of sick leave, b = Mann-Whitney test, c = Kruskal-Wallis test.
Chances of getting sick leave were insignificantly higher for workers with 20 < BMI ≤ 25, 25 < BMI ≤ 30 and significantly higher for those with BMI > 30 than for the reference group.
DISCUSSION
This study of risk factors for MSD-related sick leave among car assembly workers revealed that low back pain was the major cause (66%) of their sick leave. As some recent studies show, back pain is an important problem at work and it can generate diverse costs [15] . In the present study, back pain led to many sick leave absences and many lost working days. This could be attributed to the nature of the workers' tasks, manual work, force exertion, awkward postures, repetitive work, inappropriate workstations, etc. The high rate of low back pain revealed in this study is in agreement with the results of other studies [16, 17] . According to Diaz-Ledezma, Urrutia, Romeo, et al. [3] and Murtezani, Hundozi, Orovcanec, et al. [14] , there is a relationship between sick leave and workers who suffer from acute low back pain. These results were only partly confirmed in the present study, as 81.2% of the workers who [18] . Body postures and physical factors were not associated with sick leave (Tables 3-4) . In this study, we observed a randomly selected activity cycle, which may not have been a good representative. Workers may start to work in correct posture but with an increase in workload and fatigue, their posture may deteriorate. The findings of the present study are similar to the results of other ones [19, 20, 21] . However, in the present study, some factors were different from those in Hartman, Oude Vrielink, Huirne, et al., e.g., the nature of tasks, diverse ergonomics risk factors, data collection instrument, working conditions, the subjects (only male workers in the present study) and different study design [13] . Data on ergonomics risk factors were collected through the observation method and were recorded in the designed cheklist.
Like in other studies, age and smoking were associated with MSD-related sick leave. The mean (SD) total sick leave for smokers was 9.1 (11.5) days. Perhaps smokers have several problems such as respiratory disease or lower physical fitness than nonsmokers and, therefore, have lower tolerance for assigned work. Therefore, they need sick leave to rest and because of their health problems. Some studies reported a high prevalence of sick leave among smokers [8, 12, 13, 14] . Furthermore, Nathel, Malmberg, Lundbäck, et al. found that smoking was a determinant factor for sick leave [22] . Hartman, Oude Vrielink, Metz, et al. demonstrated the combined effects between physical and personal factors [23] . Table 6 shows that cigarette smoking was significantly related to sick leave. Chances of getting sick in nonsmokers were lower than in smokers.
Married workers (85.5%) had on average more sick leave days than single workers. Probably the reason is that married people have specific problems, such as economic ones, are required to be present at family gatherings, have to support their families, pay attention to their children's demands, often have second jobs, etc. Our findings, however, showed that education and marital status were not significantly associated with sick leave. These findings are in line with Holmberg and Thelin [19] and contrast with Allebeck and Mastekaasa [12] .
In several studies, age was positively related to increased sick leave [4, 12, 24] . In contrast, our findings show that the chance of getting sick leave for younger workers was higher than for older ones. The mean age of the workers under study was 31 years, i.e., it was a rather young population. According to the fitting model, the chance of getting sick leave for workers over 30 was lower than for workers under 30 (p = .358, OR 0.85). Younger workers might have many problems, including financial ones, insufficient experience, attend university or have a second job. These problems could lead to young workers seeking sick leave. On the other hand, the frequency of MSDs may be higher at older ages than at young ages, whereas microtraumas are accumulated in the long term. Anyway, it seems that older workers adapt to the working conditions much better.
About 90% of the workers who had low job satisfaction had sick leave, but there was no significant difference between workers with high and low job satisfaction. Thus, low job satisfaction could be a possible factor for sick leave among the participants in this study. According to Laaksonen, Pitkäniemi, Rahkonen, et al., job dissatisfaction could prolong sickness absence [10] ; the present study obtained a similar result. This finding is in agreement with other studies [10, 11, 16] . Table 6 presents the combined effects between BMI and sick leave. Chances of getting sick leave were significantly higher only for workers with BMI > 30 than for the reference group. Our findings show no significant association between lower BMI and sickness absence. Of the studied workers, 55.6% have 20 ≤ BMI < 25. Our findings confirm the results of other studies [14, 25, 26, 27] .
Job tenure (≥10 years) was another possible factor for sick leave. This finding confirmed other studies [14, 25, 27] . No predictive role was detected for work history for acute back pain leading to sick leave.
